Pathophysiologic study of goats with undulation pump total artificial heart: those that survived for more than 1 month.
The undulation pump total artificial heart is an implantable total artificial heart that is being developed at the University of Tokyo. Many advances in our system have been made by the adoption of hardware and software solutions that enabled the animals with the undulation pump total artificial hearts to survive more than 1 month. Pathophysiologic observations were performed for these goats that survived. In this article, the pathophysiologic findings are described in detail for three goats that survived for 46 (goat 9916), 54 (0030), and 63 (0107) days. The microscopic findings indicated that in goat 0107 the histologic changes in key organs occurred at the termination of the experiments. Therefore, the pathophysiologic changes in goats 9916 and 0030 were mainly investigated in this study to evaluate the chronic effect caused by our total artificial heart system. The signs of chronic ischemia and cell dystrophy were observed in both the liver and kidney. Until now, 13 goats had survived more than 1 week and 6 goats survived more than 1 month, including one that survived for 63 days, which is the longest in our experimental series. The pathophysiologic results of goats 9916 and 0030 showed that the undulation pump total artificial heart might still cause some damage to the liver and the kidney. To accomplish long-term survival with the undulation pump total artificial heart, further pathophysiologic studies are required, and the necessary modifications to the total artificial heart system will need to be made.